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Improved Breathing Apparatus 

This invention relates to equipment for improving the breathing of people suoh as 
athletes, singers, people with breathing difficulties and anyone who wants to ijTiprove 
5 ^ efficiency oftheir breathing and endurance. 

AtMetes, particulariy those who take part in niiddle and long distance events, often 
train at high altitudes as such high altitude training is known to improve their 
performance. This improvement is thought to be due to the lower oxygen leveb ai 
ID high altitudes resultiiig in the body having to become more efficient in its operations. 

An acclimated athlete can nin at high altitudes because the body can adapt to 
hypocapnia. This adaptation permits greaOy increased ventilation which suppBes 
enough O2 not only to prwent hypoxia at rest but also provides enough ventilation for 
15 strenuous running. This adapta^n brings about improved perfbimaiicc at lowef 
altitudes. 

However, this adaptive process does not always go smoothly, and acute mountain 
sickness is a common occurrtsKe. At high altitudes, the ahemating stimulation and 
20 inhibition of the respiratory centre, first by hypoxia and then by hypocapnia, leads to 
Cheyne-Stokes re^hxition, wliich can become quite pronounced during steep. In the 
apneic phase, severe hypoxia may potentially cause the subject to sBp from sleep into 
coma, and sometimes from coma into death, 

25 A vohintary mcrease in the rute and depth of breathitig causes CO? to be exhaled at a 
faster rate than its rate of production by the bodys metabolism and results in a drop in 
the amount of CO2 in the Wood, i.e., results in hypoc^nia. If vigorous, rapid 
breathing is continued for more than a few miiiutesv increasingly severe hypocapnia 
Witt cause cerebral vasoconstricdon and unpleasant ncrvous system symptoms. 



30 
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An bcreased rate and depth of breathing, or hyperpnoca^ without an appropnate 
increase m CO2 productiOD from metabolism, can be vobntary or caused by a 
fcyp^entilatioii syodrome, anoxic hypo^a, or mecbamcal ventilation. In all cases^ the 
resultant hypocapnia causes increasingly grave syn^toms and is the limiting factix' in 
5 the amount of excess ventilation that can be achieved. In a BLiniber of situations^ 
good exanq>le is the anoxic hypoxja that can occur in high altitude flyii^a large 
iDoease in voitilation is desirable, and CO2 ^ched air makes this possible. 

Various attempts to utilise exhaled air, which is high in CO2, have been made as a 
1 0 substitute for providii^ prq)ared custom mixes of CXh and air. In fact, generations of 
em«-gency room ptiyskasns have had pati^ts breathe into simple Kraft paper bags to 
treat hyperv^idlation that can result firom anxiety, fear, or trauma. The paper bag 
enables a hypervmtilating patient to conserve and rebreathe exhaled air. 

15 variodons on the use of pap^ bags are described in US Patents 3^455,294^ 4,508,1 16 
and 4,628,926. long tubes have been siiistituLed for paper bags and these tubes 
essentiany mimic the eflfect of paper baga, 

U,S. Pat. No. 4,275^722 discloses a respiratory exmiser and rebreathing device 
20 which, through a system of valve^' provides tor an inhalation chamber and an 
exhalation chamber, with a slidmg mechanism to vary the amount of air rcbrcathcd 
&om Qte exhalation chamber. This device has a complex networic of chambers^ valves 
and mechanisms, all designed to route exbakd et thrmigh ^n e^chaJation chamber and 
tlirough an inhalation chamber diat removes moisture from die exhaled air before 
25 inhaling. The exhalation duuid>er is widely open to ambient air so that finesh air is 
available at the botUMn. 

-A . 

These devices all axe designed to combat the eflfbcts of breathing problems at high 
altitude and to overcome phy»ologi(»l difficulties and cannot be used to reproduce 
30 the cflbct of high altitude traiiring. 
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Efforts to reproduce the effect of high altitude training at bwer altitudes, in order to 
avoid the expense of travel to, and living in places of high altitudes by training in 
rooms or chambers with reduced air pressure are expensive to set up and operate and 
5 mconvcnient to use. Restricting the air flow to an athlete whilst he or she is training is 
not effective as the volume of air taken with each breath is reduced, which can cause 
adverse effects on the athlete. Existing equipment which involves the use of re- 
breathing air 50 that the air has a lower oxygen content is not practical as thi$ can lead 
to excessive Cdfbon dioxide build up as detailed above.. 

lO 

We have now devised a simple effective device for at least partially reproducing the 
effect of high altitude training which dies not sailer from these disadvantages. 

According to the invention there is provided breathing equipment which comprises a 
15 mouthpiece through which a user, can bn^th, which mouthpiece is connected to the 
blet of a chamber containing a caibon dioxide absorber, the outlet of the chamber 
being connected to a conduit which is open to the atmosph^e in which, in use» the air 
in said conduit comprises a mixture of air which has been breathed out by the user and 
air from the atmosph^e, which mixture is breathed in by the user. 

20 

The carbon dio»de absorber can be any of the conventionally used caibon diosde 
bbsoibers such as caustic soda pellets^ soda fime etc. Preferably the caibon dioxide 
absoiber changes colour as it absorbs caibon dioxide and so it can be seen when it is 
used up. 

25 

The conduit can be a flexible tube and the Jez^th of the conduit depends on the 
amount of iair from the atmosphere it is desired to add to the air to be re-breadied« 
-mtb the longer the conduit the less fresh air fi>nn the atmosphere is added on each 
breath. For tubes of diameter 1.5 cm to 4 on tubes of lengths of SOcm to 1,5 m^res 
30 can be used. 
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10 



15 



The air ftwi the atmosphere enters the conduit by difiusion and by the reducOon in 
pressure caused fay each in-breath. 

In use, the mouthpiece is attached to the user's fiice e.g. by bring tied on means of 
straps or an elasticated bands etc. As there is a reduction in oxygen input in use there 
is preferably an automatic release mechanism so that, in the event of discomfert, air 
can enter directly into nioutlq»ece. 

In use the air is breathed out by the user and passes through the carbon dio»de 
absoiber chamber where excess carbon dioxide is dMoibed, and then into the conduit, 
wbere it mixes with air from the atmosphere. THs air « breathed in through the caibon 
dioxide absorber chamber and die air breathed will consist of air with an oxygen and 
caibon dioxide content amilar to that &ujid at high altiUide. By adjustment of the 
length of the conduit and the carbon dioxide abswber chamb^ contents, the 
conditions at a selected altitude can be reproduced. This enablea a graduated 
acclimatisation to high altitude conditions lb be achieved and is equivalent to high 
altitude training. 



2 0 As well as being used for traimng athktesi, the equipment of the present invention can 
be used for helpmg people with weak or defective breatldng strengdien thdr breathing 
and inqjTove the eiliciency of thdr oxygen xnetabolism arol can be used fiw 
overcoming the effects of acddcaits and disability which result in weakened breathing. 

25 The mvention is iflusuated In the accompanying drawing in y*ich there is a 
mouthpiece (I ) connected by tube (2) to a chambtt" (3) containing soda lime. At the 
exit of chambo^ (3) is a iladble tube (4). 

In use. a user straps the mouth|»ece ovff his fece so that the us« breathes in and out 
30 through the mouthpiece ( 1 ). Whm ft user breathes out the air breathed out by the user 
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passes through the carbon dioxide absorber chamber (3), where excess carbon dioxide 
IS absorbed, and then into the tube (4), where it mtxea with air from the atmosphere. 
This air is tiien breathed in through the caibon dioixide absoibt^ chamb^ (3) and the 
air breathed in will consist of air with an oxygen and carbon dioxide content amilar to 
that &und at high altitude. By adjustment of the length of the conduit (4) and the 
caitoi dioxide absorber chamber (3) contrats, the conditions at a selected altitude can 
be reproduced. This enables a graduated acclimatisation to high altitude conditions to 
be achieved and is equivalent to high attitude training. 



10 There is release vah^e (5) which cag be actuated to open an air inlet direcdy into the 
mouthpiece in case of discomfort or danger, such a valve can be actuated 
automatically imder specified conditions. 
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Claims 



1. Breathing equipmetit wttch comprises a mouthpiece through which a user can 
breath, whbh tnouthpiece is connected to the inlet of a chanaber containing a carbon 
5 dio»de absori>er, the outlet of the chamber being connocted to a conduit which i$ 
open to the atnK>q;>here in which, in use» the air in said conduit comprises a mbcturc of 
^r which has been breathed out by the user and air ftom the atmosphere, wfaicb 
mixture is breathed in by the user. 

10 2. Breathing equipment a» daimed in claim 1 in wluch tbc caibon dioxide absoib(»- 
comprises caustic soda pcHets or soda lime modified so that the absorbs changes 
colour as it absorbs caibon dioxide, 

3. Breathmg equipment as daimed m claim I or 2 in winch there arc attachment mcany 
15 to attach the moutlqiiece to the iace of a user, 

4. Breathing equipment as claimed in claim 3 in which the attachment means are 
straps, an elasdcated band or the like. 

20 5. Breathing equipmem as daimed in any one of claims 1 to 3 in which tliere is a 
rdease mechanism which, when actuated, enables air lo eater dirocdy into 
mouthpiece. 



6, Breathing equifmient as bereiabefbre described wilh re£i»:€ace to the drawings. 



25 
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Abstract 

Breathing equipment to minniic the training of athletes at high altitude comprises a 
mouth piece connected to a chamber containing a carbon dioxide absorber which is 
5 connected to the atmosphere by a tube. In use the air breathed out passes throi^h the 
c^on dioxide absorber into the conduit where it mixes with atmospheric air and ilie 
mixture re-bneathcd. 
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